Insulin-like growth factor-1 prevents loss of electrochemical gradient in cardiac muscle mitochondria via activation of PI 3 kinase/Akt pathway.
Insulin-like growth factor-1 (IGF 1) suppresses myocardial apoptosis and improves myocardial function in experimental models of cardiomyopathy. Apoptosis is triggered by mitochondria dysfunction and subsequent activation of caspases. We had previously shown that IGF 1 inhibited cardiomyocyte apoptosis via suppression of caspase, however, how IGF 1 and its signaling pathway modulates mitochondria function in cardiac muscle is not yet known. In this study we investigated how IGF 1 signaling modulates mitochondria membrane depolarization in the cardiomyocytes treated with doxorubicin. Doxorubicin rapidly induced loss of mitochondria electrochemical gradient and triggered mitochondria depolarization in primary cardiomyocytes, whereas addition of IGF 1 restored mitochondria electrochemical gradient. The effects of IGF 1 was blocked by a chemical inhibitor of PI 3 kinase and a dominant negative Akt, suggesting that IGF 1 signaling to mitochondria involves the PI 3 kinase-Akt pathway. Transducing cardiomyocytes with constitutive active PI 3 kinase partially restored the mitochondria electrochemical gradient in doxorubicin-treated cells. These findings provide direct evidence that IGF 1 modulation of mitochondria function is mediated through activation of PI 3 kinase and Akt. Additional experiments using agonist and antagonist of mitochondria K(ATP) channel suggest that IGF 1 signaling to mitochondria membrane does not directly involve K(ATP) channel. These findings suggest that cytosolic signaling to mitochondria may play a fundamental role in the cardiotoxic actions of doxorubicin and cardioprotective actions of IGF 1.